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SUMMARY.
' I h e  t l . r r e e - d i m e n s i o n a l  s t r u c t u r e  o f  t h e  c n z y m e
b o v i n e  l i v e r  r h o d a n e s e  h a s  b e e n  d e t e r m i n e d  b y  m e a n s
o f  X - r a y  d i f f r a c t i o n .  R h o d a n e s e  1 s  a  s u l f u r t r a n s  f e r a s e
a n d  i n  v i t r o  i t  c a t a l y z e s  t h e  r e a c t i o n :
? -  -  ?S . 0 . -  + C N  )  S 0 - -  + S C N
L J J
I t  i s  a n  u b i q u i t o u s  e n z y m e  i n  n a t u r e  a n d  q u i t e  p o s s i b
i  t  h a s  a n  i  m n o r t a n t  r o l e  i n  s u l  f u r  m e t a b o l i - s m .  I l o w e v e
i t s  r e a l  f u n c t i o n  1 n  v i v o  i s  s t i 1 1  u n k n o w n .
I n  c h a p t e r  1  t h e  p u r p o s e  o f  t h l s  i n v e s t i g a t i o n  h a s
b e e n  d e s c r i b e d  a n d  i n  a p p e n d i x  1  m y  v i c w  w l t h  r e s p e c t  t o
t h e  t h e o r y  o f  e v o l u t i o n  1 s  p r e s e n t e d .
I n  c h a p t e r  2  a  s u m m a r y  o f  t h e  m o s t  i m p o r t a n t  p r o p e r -
t i e s  o f  t h e  e n z y m e  i s  g i v e n ,  i n c l u d i n g  a  d i s c u s s i o n  o f
i t s  m o l e c u l a r  w e i g h t .  C o n t r a r y  t o  t h e  e a r l i e r  t h e o r y ,
f a v o u r i n g  a  d i m c r i c  n a t u r e  o I  r h o d a n e s e ,  r v e  w e r e  a b I e
t o  p r o v e  t h a t  t l i e  m o l e c u l e  c o n s i s t s  o f  a  s l n g l e  p o l y p e p -
t i d e  c h a i n  o f  2 9 3  r e s i d u e s  a n d  h a s  a  m o l e c u l a r  i d e i g h t  o f
3 2 , 8 0 0 .
I n  c h a p t e r  3  t h e  s t r u c t u r e  d e t e r m i n a t i o n  i s  d e s c r i -
b e d .  T h e  r h o d a n e s e  w e  s t u d i e d  w a s  i n  t h e  f o r m  o f  i t s  e n -
-  v m ê - s r r l  F r r r  i  n f  c r m e d  i : t e  h e e  r r r s e  f  h O d a n e S e  h a S  b e e n
'  
u \  \  q u '
i s o l a t e ( l  á n d  c r v s t a l L i z e d  i n  t l r e  n r ê s e n c e  o f  t h i o s u l f a t e .
T h e  - [ o ] l o w i n g  c o m p o u n t l s  h a v e  b e c n  u s e d  t o  p r e p a r e  h c a v y
a t o m  d e r i v a t i v e s :  P C M S ,  I ( Z P t ( C N ) 4 ,  U O r ( A c ) r ,  N a R e O , , ,
N a A u ( C \ )  ,  a n d  a  d i m e r c u r y  c o m p o u n d  ( d  i  - H g  )  .  F o  r  t h e  P C N I S' L
a n d  N a R e O ,  d e r i v a t i v e s  d a t a  h a v e  b e e n  c o l l e c t e d  t o  2 . 5  R
+
r e s o l u t i - o n ,  f o r  t l - r e  o t h e r  d e r i v a t i v e s  t h i s  h a s  b e e n  d o n e
i n  a  m o r e  r e s t r i c t e d  p a r t  o f  t h e  r e ' c i p r o c a l  s p a c e  o n l y .
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wi th  a  f ou r - c i r c l e  d i f f r ac tone te r .  The  phases  o f  t he  p ro -
te in  re f l ec t i ons  we re  de te rn ined  by  t he  i so rno rphous  re -
p lacenen t  ne thod ,  i nc lud ing  ano rna lous  sca t te r i ng  i n fo rna -
t i o n .  E l e c t r o n  d e n s i t y  r n a p s  w i t h  r e s o l u t i o n s  o f  3 . 0  R ,
2 . 8  R  a n d  f i n a l L y  2 . s  R  h a v e  b e e n  c a l c u l a t e d .  A f t e r  b u i l -
d i ng  a  node l  o f  t he  p ro te in  no lecu le  w i t h  an  op t i ca l  r no -
de l  bu i l d i ng  dev i ce ,  t he  a ton i c  coo rd ina tes  have  been
m e a s u r e d .  W i t h  D i a r n o n d ' s  m o d e l b u i l d i n g  p r o g r a m  i d e a l
geone t r y  has  been  i nposed  on  the  neasu red  coo rd ina tes .
T h e  r e s u l t  o f  t h e  p r o c e d u r e  w a s  a  r . n . s .  s h i f t  o f  0 . 1 7  I
f o r  2 3 2 5  a t o n s .
In  chap te r  4  a t  f i r s t  ou r  coope ra t i on  i n  t he  an ino
ac id  sequence  de te rm ina t i on  w i th  D r .  R .L .  He in r i kson  and
co -worke rs  i s  desc r i bed .  F ron  the  h igh  reso lu t i on  nap  Í re
c o n c l u d e d  t h a t  a t  t w o  p o s i t i o n s  a  d i s c r e p a n c y  s t i L l  e x i s t s
w i th  He i i r r i k son ' s  f i na l  sequence .
The map revealed a very c lear  double dornain st ructure
o f  t he  mo lecu le .  The  two  doma ins  a re  o f  equa l  s i ze  and
have -  a  ve ry  s i r n i l a r  s t ruc tu re .  They  a re  re la ted  by  a
pseudo -dyad .  I n  sp i t e  o f  t h i s  synmet ry  f o r  t he  po l ypep -
t i de  cha in  f o l d i ng  ha rd l y  any  s in i l a r i t y  i s  f ound  be tween
co r respond ing  s ide  cha ins .
The  cen t ra l  pa r t  o f  each  do rna in  i s  a  f i ve  s t randed
t w i s t e d  p a r a l l e l  B - s t r u c t u r e .  O n  e a c h  s i d e  o f  t h i s  B -
s t ruc tu re  a  hyd rophob i c  c l us te r i ng  o f  r es idues  occu rs .
O f  a l l  r e s i d u e s  3 7 e o  à r e  i n  t h e  h e l i c e s ,  1 5 e ,  i n  t h e  g -
s t ruc tu res  and  24eo  i n  t u rns .  f n  one  do rna in  a  spec tacu la r
n e t w o r k  o f  s a l t b r i d g e s  e x i s t s .
The  ac t i ve  s i t e  i s  i n  a  ho le  be tween  the  two  dona ins .
One  s ide  o f  t h i s  ho le  con ta ins  na in l y  hyd rophob i c  res idues ,
wh i l e  t he  o the r  s i de  con ta ins  ma in l y  hyd roph i l i c  r es idues .
The  t rans fe rab le  su l f u r  a tom i s  bound  cova len t l y  t o
C y s - 2 4 7 ,  w h i c h  i s  a t  t h e  b o t t o m  o f  t h e  c l e f t .  T h e  e x t r a
su l f u r  a tom i s  s tab i l i zed  by  f i ve  hyd rogen  bonds
1 2 7
I r . r  c h a p t e r  5  b i n d i n g  s t u d i e s  o f  i n h i b i t o r s  a n d
s u b s t r a t e s  t o  r h o d a n e s e  a r e  d e s c r i b e d .  T h e s e  s t r . r d i e s
h a v c  b c e n  p e r Í - o r m c d  i n i t i a . L l y  b y  m e a n s  o f  t w o - d i m e n s i o -
n a  I  d i  f f e r c . n c e  F o u r i e r  m a p s .  I n  a d d i t i o n  t h e  b i n d i n g  o f
a d c ' n o s i n e .  N . N i  ( C N )  ,  a n d  N a R e 0 . ,  h a s  b e  e n  s t u d i e d  i n  m o r e' 1 - + +
d e t a i  1  b y  t h r e c - d i m e n s  i o n a l  d i  f f e r e n c c  F o r r r i e r  m a p s .
U s i n g  t h e  s a n e  r n e t h o d ,  t h e  a c t i o n  o f  K C N  o n  t h e  r h o d a -
n e - ' s c - S  c o m p  L e  x  h a s  b e e n  s t r r d i e d  1 n  t h r e e  d i m e n s i o n s :
b c s i d e s  t h e  d i s a p p c a ï l n c e  o f  t h e  e x t r a  s u l f u r  a t o m  w e
c l c a r l y  s c c  t h e  b i n d i n g  o f  e i t h e r  a  s u L f a t e  o r "  a  t h i o -
( - v : r n ; r t c  i o r r  i n  t h e  a c t i l ' e  s l t e .  O n  t l i c  b a s i - s  o f  t l i e
t h r c e - d i m e n s i o n a l  s t r u c t u r c ,  t h e  d i f f c r e n c c '  F o L r r i c r
s t r r d i e s  a n d  k i n e t i c  r c s u l  t s  o f  o t h e r  i n v e s t i g a t o r s  a
m c c h a n i s m  o f  a c t i o n  o f  r h o d a n c s e  h a s  b e e n  p r o p o s e d .
I n  c h a p t c r  6  a  s t r u c t u r a l  c o m p a r l s o n  h a s  b e e n  m a d e
o f  r h o d a n e s e  w i t h  a l c o h o l  d c h y d r o s e n a s e  a n d  f l  a v o d o x i n .
T h e  s i m i l a r i t i c s  i n  s t r u c t u r e  h e t w e e n  t h e s e  p r o t e i n s  i r r e
m a i n l y  c a u s e d  b y  t h e  p a r a l l e l  p l e a t e d  s h e c t s  a n d  t h e
r i g h t h a n d e d  3 - s t r a n d  -  h e l  i x  -  B - s t r a n d  u n i  t s .  l V e  c o n -
c l u d e  t h a t  t h e s e  s i m i l a r i t i e s  a r e  a  r e s u l t  o f  t l . r e  l a r n ' s
g o v c r n i n g  p r o t e i n  i o [ . l i n g .
1 2 8
